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Three-Dimensional Structure Generation by Using Cellular Automata
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This paper describes the generation of the three-dimensional structure by a cellular automaton. The

finite element method is used to analysis the structure. In the application of the cellular automaton,

the element of the finite element method is regarded as a cell. A cell can take two conditions. One

is the condition which the cell is alive and another is the condition which that is dead. We propose

the local rule based on von Mises stress, to generate or eliminate the cell. It is shown that various

topology is generated in the design area from numerical simulation under various load conditions.

Key Words: Computational Mechanics, Cellular Autoinaton, Topological Design, Local Rule,

Finite Element Method.

LIZL®HIZ

B EED RO T, —ARIZ, MEWIT
BETHAZIENERINDZIEN SV, BEILERE
DI=DIZiE, FTEDHERERHERF T 270D+ 5705
ExFEoZEnTEE, HE0EE TRV EHNE
BOELZENEZDND, ZOLIRBREFHI—FED&K
BEREEE X BT ENTE, M ELRIE LG IR

NTWB, LB EE LTRSS L T, 4 DFIEH
BRI TS,

AW TxtBLT AL — b AWK
DORFFEELLTiE, FHHE[1-3]. LB[4,5]DbDRCHH - B
[61DLDEBHITHIENTED, ZNOLDIFRITKE
GFT ‘

HAEEERFIE R T 551
)% RN o — AN — VB RET DI
L EIBITBIENTED, BIE IR T A EEL TELHF
BELDORILDOLDEEEFHIENTE, BEIZETD
MIFERELTIIRE  AOLORKMELZETHIL
WTED, AIEDOYEE . ARERORIMEERES
EX) & ELX T3 EEL TRE T2 BB E
ALTHS, BEDOEAIIRERTEZESTZKHNT

- 149 -

VWU,

K| TIE, BAA—b= b BN TZRITHEED
WMABERERS D, HEMRITICIIHREREZR
W, BT Z2ORE, 205 LiveE/ziX
DeadDREEL 2L, FRIDKEIZZRV, ZHhEHR
BERIIMIGXEDE, BENHOREBLRVREDOZ
DODIREETHY, LivelREEIZH D2/ H [REER %)
IS5, a—H /L —iZiE, von Misesht /1126 &3
SEMif L —NVERELE, BAOER EERZIO
N—ZESNTIThbb, AT, WEKHE
B XTI A OFANIAE LR AN DO BMRIZ DV Tl
~_D,

2. fR4T «

2.1 EAF—bwbr EAF—beh TR, AL
MEINAESFFEOBRAELWESIZE L, 4Dt
JEEDENDELDIENDENALOBIEOER I
SNTHERD BN — /(@ — TN — AN LT D>
TEDREZIEZ B, LLTIC, A —hwhAZBL
TOREARNRBE SO CRTBIZHAT D,

A =R DEARNRBEIREZELDDHERDL
NTIRB,



(a)Cell Array

I 1
. Live [:, Dead

(b)Target and Neighbouring Cells

t=t+4

Z. 7.

Moore von Neumann

(c)Transition of

Glider Pattern
(Game of Life)

Rule Number:224

=2 |

(Outer Totalistic Rule)

Fig.1 ZRIEENA — Mo b BV ORBOEHF(GA 75 —21)

(HZEFIIBERAI THY ., BT RAIIELL DA T
D
Q)FFHIIBERAITHY, BOBO DB/ OEITEE
K2 REREIAT v 7 CIBIZ EFrah b,
QB)ENVDEEFEHFTHL—MIFDOELDOBEICHS
T DI DIMEFFET B,
DHBDOBDODELOELIIROBEMAT YT TDE
BOEDEASWTHEFFIZERFTIND,

MU ZRm N A— b~ b DORERLRGITHHT
A7 T —LOFIERT, £3, BRI ()DL EER
BINCRBEN, 3D F — 34 (Live) Ik BE THEH

ERDDBIEDIIT— BN — L RREESND, a—F
VL=V TliE =t BT DB/ ORENERZIZFH~
Hiv, (D)D LV RIREEE DO RERD V(R TE
R)EZDRB(GATY —LDOBAIZL—TEE)DE
NVOIRBEIZE > TRESNTZA—MZESWTEL
DREPNRICREESI, TRTOE/LDRED R E
SRR Tt I TORE =V PR ED, ()T ()i
RUTZRE—2 DEALERUIEZL D THD, 2D/ 3F—
ANINTFGAE — | EREE N B /RF — T t=tTD I
F = ERIUARE — 2 B+ BV TH FICBEIL T
B,

LIFE=0

LIFE=1

t=HI BV TREASND, WIT, t=t+1ITRIF 5% — 2.2 ER{LDORE
EQE“'?EFE'W);?EE | \L G,,0;,: 0 7
! R 1= sy L Bl#IE
[EERORE | | Ny
, | ! o EHIG
von Misesfit: 71D E E
EHE(FEM) ! =
A - ;

| #LLEE | S ko g ®T

Fig.2 3=l —vavnFn

- 150 -



—Elimination Rule—
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—Generation Rule—
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